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Claim Amendment s 

Please amend claims 1, 1.3, 16, 17, 19, and 20 as follows: 
Please cancel claims 4-6, 0, 9, 11, 12, 14, and 10 as follow?: 
Pleaac? add new claimo 21-28 na follows: 
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Claima as Amended 

1 . (currently amended) A method foe removing particles from a 

wa f e r r f ace c ojupri s inq dama scene openings lined with a m o Lai 

seed layer: comprising the steps of; 

provi ding an tritrct-x-apoidrshrng electrolyte solution 
c crop r j. s inq said metal; 

immer sing said wate r surface in . said solution .„Jjn_5Eaced 
a pa r I r cla L ion to a n e 1 ec t rode and rotating the wafer in said 
solution; and 

supplying a pul sed electrical current to s aid wafer an d 
s a i d ele ct rode L o result in a net removal of a portion of said 
rnetn.l seed layer p rior to electroplate said m etal to fill .said 
dania scene 

imparti-nq-- o poslti vc electrical charge t -cr- bhe~waf er—by 
a pp lylnq- ^n e l ec tribal c urrent- t o-the-wafe r . 

2. (currently amended) The method of claim 1 wherein .said pulsed 
<?3r<*r: tri< :rt-fj — cu c ent — comprises- -a purl sing 1 electrical current f f , ] ] 
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a rtc) f u rther compr i sowing the strep- ©■£-— -appA-yhrnj 



• egat -i-ve 




~rn an alternating current to 



ct.Llc rria t e 1 y elec troplate and remove said molal JLrom so 1 . . mo Lai 
seed la ye r; r o -1 a t i o n « h-i-p-H^ o a a i. d p o a 1 1 I v e e 1 e e t r i. c a .1. — eh a r.ge , 




3. (original) The me L hud of claim 1 further comprising a 
y u r I u c t a n t i n s a i d s o 1 u t. ion. 

A , cancelled 

5 . cancelled - 

6 . cancel 1 ed . 

7. (original) The method of claim 3 wherein said surfactant is a 
surfactant selected Lrom the group consisting of polyethylene 
glycol, derivatives of polyethylene glycol, polypropylene glycol, 
and derivatives; of polypropylene glycol* 

8 • cancel 1 ed 

9 . cancel 1 ed . 
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10. (original) The method of claim 7 wherein uaid surfactant has 
a molecular weight ol from about 200 to about 50, 000. 

1 I . cancelled . 

12. cancel led. 

13. (currently amended) A method for removing particles from a 
metal layer on a wafer, comprising the stops o£: 

provi ding an e 1 cc L r opod-i-sh-i-nq el ectrol yte solution 
comp ri sing Ions of 3 a i d „ me t a J_ ; 

immers ing said wa fer .. in said elec tro! vte solutio n and 
providing relational friction between Iho metal layer and said 
solution by rotating the wafer in said solution; and 

apply ing mm a pulse d current wilh a lternating p ol a rjty 
be I w een , sai d metal layer and an electrode Lo alternately 
e. 1 e £ I r op 1 a t e . . and remove said m et a 1 mm f r om gjnd meta 1 .1 a yer to 
res ult l.n a net removal of said meU-il laye r to ..form a thinned 
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met al layer; and r emo vi-ng - ■ - me t: a 1 f r om - t- he- — me t -rH .Layer — by 

t: i« ctrorlysH-S? 

carrying out an electroplating process to f orm a . second 
me Lai la ye r on said th inned metal layer . 

14 . cancel ] ed 

15. (original) The. method of claim 13 further comprising a 
surfactant in said solution, wherein said surfactant is selected 
iroin the group consisting of polyethylene glycol, derivatives ol 
polyethylene* glycol, polypropylene glycol, and derivatives of 
po 1 y p x op y 1 e n e glycol. 

16. (currently amended) The method of claim [[14]] V3 where i n 

sa i d ne t removal comprises metal, [fisll removed from the metal 

layer and said metal I Lis] J electroplated onto the metal layer in 
a ratio of from about 2 to about 5 by weight of said metal, 

17. (currently amended) A method for removing particles from a 
via opening lined by a seed layer on a wafer, comprising the 
steps of: 
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providing an ttleetropolishing electrolyte sol ut ion 
comprising copper sulfate^ trrtd sulfuric acidx_ujui_a. ourtactant; 

providinq rotational friction between the seed layer 
and said solution by rotating the wafer in said solution; and 

removing metal from the seed layer by trlect roiyTrrs- * 
applying a pu Ised current with alte rnatin g p o larity between said 

seed ltij/er_„and .an _ electrode .... _tq ...^lternat_elx electropl ate and 

remove me tal from said SGGd. layer, to form a . thinned seed layer 
i nclnd inq removing metal particles on said seed layer; 

then el ectroplating copper on ...said thinned i?G«d layer 
to fi ll ?,& i d v 1 a ope n i n g . 

1 8 , cancel led. 

19. (currently amended) '['he method of claim 17 -f ui~ t h e r c omp r ,i s-frng 

^ — * tUr , f retail t rn — ztzrrd — ^odb atiox rr wherein said surfactant is 

.selected from the group consisting of polyethylene glycol, 
d<sr.i vati ves of polyethylene glycol, polypropylene glycol, and 
derivatives of polypropylene glycol. 
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20. (currently amended) The method oL' claim IB wherein said me Lai 
is removed Iroin the seed .layer and said metal iu electroplated 
onto the seed layer in a ratio of: from about 2 to about b by 
weight of said metal In I. ho s lop of removing. 

21. (new) Tlic method of claim 1 , wherein said jicL removal is less 
t:han about 200 Angstroms. 

22. (new) The method of claim 13, wherein uaid metal .layer is 
thinned by leux tlian about 200 Angstroms. 

23. (new) The method of claim 18 wherein a IhicJcness of said 
metal removed I ram the seed layer is less than about 200 
Angstroms . 

24. (new) The method of claim J, wherein said damascene openings 
have an opening dimension of ie^s than about 0.2 microns. 

(new) The method of claim 10 wherein said via opening has an 
opening dimension ot loss Lhan about 0.2 microns. 
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26. (new) The method of claim 1 wherein said metal seed layer 1© 
a copper seed layer. 

27. (new) The method ol claim 13 wherein said metal layer is ci 
copper seed layer lining a damascene opening. 

2fl. (now) Tho method of claim 18 wherein said seed layer is a 
copper seed layer. 
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